Evidence for a possible NOS back-up system in the organ of Corti of the guinea pig.
Recently, the two Ca(2+)/calmodulin-regulated nitric oxide synthase isoforms, nNOS and eNOS, and NO itself have been identified in the cochlea of vertebrates using specific antibodies and a new fluorescence indicator. In order to acquire more information about the quantitative and spatial distribution of these two constitutively expressed NOS isoforms (cNOS) in the organ of Corti at the cellular and subcelluar levels, ultrathin sections of London resin (LR) White-embedded cochleae of the guinea pig were incubated with various concentrations of commercially available antibodies to nNOS and eNOS. The immunoreactivity was visualized by a gold-labeled secondary antibody and the amount of the immunoreactions/microm(2) was quantified for different cell types and subcellular regions. Both NOS isoforms were identified to varying degrees in the same cell types and subcellular regions. A prominent eNOS immunoreactivity was identified in nearly every cell type. In all analyzed animals the highest number of gold-coupled anti-eNOS antibodies was always seen in the cells of the reticular lamina, especially in the cuticular structures of outer and inner hair cells, pillar cells and apical Deiters' cells. Also the microtubuli-containing cytoplasmic regions of Deiters' cells were scattered with gold-coupled anti-eNOS antibodies. A clear eNOS immunoreaction was also found in the remaining cytoplasm of inner and outer hair cells and in the apical Deiters' cells. Numerous anti-nNOS antibodies were located in the outer hair cells and in the cuticular structures of the apical Deiters' cells. The amount of the gold-labeled anti-nNOS antibodies in the cuticular plates of the pillar cells and outer hair cells and in the cytoplasm of inner hair cells and apical Deiters' cells were clearly less but still above unspecific background labeling. The spatial co-localization of the two NOS isotypes in the same cell regions was proven in double-labeling experiments. The spatial distribution of the two cNOS isoforms confirmed recent findings of other authors who localized NO distribution and production sites. The cNOS co-expression with similar function in the same cell type and subcellular regions may represent a functional "back-up system" in which one NOS isoform can replace the other in case of pathophysiological malfunction.